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rmsmima* >vt zmit&SM yt-yyx-ty 

y t-^yx-fey-^-y K*?-f ^-fcfctt 10 

[»*JS2 ] msasM yv-yyx-ty^y kx 

JiifBRtfWsw ye-^yx'vy h«^a-;k 
[a*Ji3 ] fufamsw ye-r^^yt\7 kx 

00iLta»TOMai»]IU^Cj:»imi:i-&IMt«l 20 

[»#JS4] MfSffl»cx^-*-;l^j£U f£x 

rxa^yl^^awwifliWla-f^tB?*, lute 
»RlctJtt4^JSJa^nr^B!c$^iiii:R*tfflI<iOIi 
«CKW!:#SB?-fc«SW-4 £ t £*#$ck-r 4ifl;£fl 1 
jW>»**3 ^T^^-f^Hciee^EM^ y t-ry 

X-Ny KtSot.— ;k 

[ff^JS5] sam-f yt-ryx-by^-yFx^ 30 
[St««6] Kiw^u/m^yt-^yx-tey^ 

^•y h'X?4 y-*X->vy>) -y KTMfcJ: 9«8 
[IS*«7 ] iJC-jWU «y b'T W liffl^K* 

h^bim.t^hmmbim<m%4y^-yyx 40 
im<?>m&m*m 

[0001] 

m:ffiffl»aBM:>W*4BSW ye-^yx-fey-tf- 
C»t4i<0T&4. 

[0002] 50 
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%%mizt i>zwm ■ FT-iSiSjg • 

4 Ck Btfifflaiaft»(MR)-feyirK:«*)Oa^'Sr 

[ 0 0 0 3 ] 3Sa, fflv^fit V^4««««rBWlWiai* 
7 7-v?x7-b-tyy. K-ivm^fthh. 4 

$31 («flPF6-176930*&«. WHPP7-1812399£«L 
«fSB¥7-333305#4i«> «tt9B»)«JR-f ^tf-^ 
VXaS <»»m-75835 B*&ffiffl^£f£ 
vol . 20, 553(1996)#fi ) £f flffi t feJSJBKOBBSl-fe yfr 
* J t^$nTV^4o 

[0004] f&HMS4M^-y Ptt, s^HSHtfifc 

*4. 4fc, {RK'hiHkLcfcdk l/CtaS^ Fk« 
#offi*taftWKT LTflttiiJSfltt 1 * L < ffiTf 4 k v i 

S&S(MR)3g^fflv^ii4J:dt:^o-C#fe. MRf 

^m%mmtf£X'it%<m%z<?)i>e>t:&iii-t&i> 
coxh o . ztuzx *) ws^-y vwmwmihtix 

[000 5] L*>U 38&<©mr*f, fck*tfxtry 
A*;^Sf Jffll^M R*-?T'§ **SUSfiW)£fl3fEj&< 
lb*c6%mTk/jN$<. 4^a%<og^k^#4<7)C 

SljQSK(i0.001 %/(A/n.)OT^CSSTJ>4. 4 

4g^^ffitn^m(GMR) *«Jlv^SiiT*/s. L 

[0006]75-y^ xy- h-fe yfl^<-7D-( ^<7) 

t4 z t zmm Lxmssffmgkfto i>cox*> o . mft 

«W£k±l* WSJi|6]ttSr*-r4o U>>U «tiU>Sft^ 
J>(f4^(c^S«K'C^^k L-by^^^f£& 
/h$<-T4Clk*1iL<. ifc, ?HW**«**v^^ 

arae^* i $)4. 

[ooo7] ^-/usis^tfflvvtajus^iiawa 
it*iBfc**c«ff * Epjirt4 k , mssk mm%com 

m^Jinx hW{c{i*fiJT'*>4*<ia^aiSig* J ffi< . 
4fc, S\^Gate%t'v>¥&#Xl®&Zn&tzihigJg£fc 
Iztflx^mftftcoteTvy&mizi Z&SLlzJ: oTl 
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3 

[ 0 0 0 8 ] ±3$ Uz ct 0 tc^ffl¥6-176930^^. & 
|pm-181239^&$8. ^¥7-333305^#CJ: 96£«, 
4 ye-^yx3g7tfg££*u Zco®M4 v^-Yv 

mw&tzmiti zbiz*-? xz. t h nmm&MZWt 

[0009101 5li**ra$tf ye- 
£*L£i<DT'$>l>. 01 50183^ yv-yyxm? 
1-m. BSttiH2t LTFeCoSiB #cO5fi5S<OEg30/x 

tzv*^) t>m^htix^h. 01 6ii7-r + (0U«r 
01 5<7)!8tt&2 ) <o-f ye-^y^swtowaii»*tt 

*E*>fiH*<MR*?tf>100 «J2Ub?**tt0.1K/<A 

/■toaaarcsatr * . 0 i en. '*u 7xw.%zm 
jwa-fw**, T^yrx^-i^m^mmz 

[0010] L*»L«r#6. Z.0)W6JXm&4 

I. iztoWMuxizim ix a t>r s «B/hS!oa»tt(iaj* 

[00 1 1 ] SBrBW*«as-tftfc«>(c»4«J|£ 
%3^«LTT^7rXy>f-\'4 5:01 7(^-t«ta 
tiWlSlt Kttflttrffl (018) b LXmbWrtitt 
$r£3rl.xfc*>. 7^A7rX 74 -f4«P3Mh AM 

*) <Dmz®i,m<7)m*tf&i. m%M3bam 
mwumm. «iM*£gs&£. ttai£ft3Cftaw-s 

?Illtt^)ft4ffiffl*?feK:RIH3& 1 **. 0 1 7&tf0 1 8 
CfcWC, 5(iM«u 6H¥ffl. 7l2Bjtf»$EB£* 
t. 

too 1 2i fci^-c, neB^ajsiatwffl^^iisseie 

ttflll/O*. £*>f^flWH^a!-fey"fr8'Ctt. 02 
OCj^fiofc, 20C7)MRS-?9SrffifflLT8^^ai 
Srfr->TO*. MRff9f)«ttlt 02 1^-Tia 
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i&miztiimztix^hwsM y?«o«iKKiteffl$ft 

[00 1 33 z<mmmmmkta^y^8cr>mm.x'^ 
ma (%m%®3) tMRm?90M£.'jr-zi i com 
* ( 250xeiM) o. w&msmnufi 

tfFt*. MR£?9^1*aiS£a<ffivv}h ffiR 

fca^m*yif£iw5-fr&j&®#&4. n H J! 

10 #^>ti#^¥9-269084-f-tfcUT^!l3^7U&^|S®^ 

mtx^t. 

[0014] COBJM yt-^y^aH^ffifflLfcK 
Svtyim. 02 2lc^iac JUWUM;H2& 
I/aM 7xa4)Vl 3*««3714fc*Gll/ClWtt: 
2oa«R««-f ytf-Zyx** l 5£«*.fcfl»M 

tf-^yxSH 1 1 5 SrlBirf (RKIalK 1 8 1 
20 fluas^-cv^. K»E»18li. 2-p^?ili®^^y 

v-yvxm 1 5 (c*jiHm£fl^*ft&iiH& 1 
9t. 2^<mmm4>v-7>xm=?-\5frt 3 <7)m 
■»*«aw-*«aan»2 0 4:. ^miS2o*^co«»f t 

*«W«iU"C{B* , t4««lll»2 It, tMff@R2 1 
Offi^iftJWa-f/H 2toraic^$^Ttiii[ii 

»2 l*»4)^>m*«-**JM«l3-f/H 2fcti)»ji§-fr 
I.. 

[0015] -eLT. ^ESgl 9^tB*lr»lSlim^ 

30 yv-y>xm=?i 5£.mmMMi. m®w&4>v 
—yvxm^i 5<r>&ii*mm&2o (&«&2o 

«WtfcH*U=SrVii:-^*-/H<li]») 

4MI9B2 1TiMffL'rv^. 02 3 C iSffi88m 
y f-^y^S^ 15 5: 2oiffi L/iffi^^ r^JS 
m-ty9-[HlSSS:^o ^^lS^-byif[IlSS«i, 02 4C 
jjcf«fc3t, 0.025V/ (A/i)<^8KS:^rt-6iI»ttfc:ft 

[0016] 

40 /Jnst'®3 ^b, mmRizmh mjjcow& 
as, jS^tt!.^^?)!.. iam-by^tLTiviRS-? 

9Tii!K#!gig*>*fiO^. SMjaS3£ifi-W4ifcS! 

S^^^tHfflfi^-by^tLTfflV^ 
^, y-x l 10JIA ( 250//i«) 4H0BKi±t 

h. ztz. T^yTxyf^AZ&mLfz^mmsk 

50 ^fcS. 
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[0017] JHH#4>U»Bl 3 P9-269084-9fc*JV^«« 

Txzmvk ft» Jia 4 JWI Ltz>m<rmS*4 ye 
-yvxm- OKMI*^) ££3KLTV>ft. L#> 
L, H25ai^26t5ttidfc. JSSvby-tkLT 
IWEStfftfc*). GlR£^l3tKa&'f y e-ry* 

s^fi 5A (iiMitfi 5 a) mmi. mmmi 
m?i 5Atm (mtm&zt') £&<o<7^-*y 

zmti&gtf&h. z<7)m2 5Rxm2 6iz*-r®5n*: io 

w ta. iMmmmxii. mwm\3t<?>wmzx 
a^T lx » h t ^ o mmmx-h ~> tz . 

[0018] *l6BBI4±iE*fflfilS*T*S*lfct>^T 

mimmmzmn. sfewiJStttf&ftBswyt: 

ft. 20 
[00 19] 

iffi&skfrt&hw&.'t. mmLkizBfcztimwm 
tort, mm^^ra^^mmzmhtui. 
% i n'mmsm 2 <vmmt . ffi§ssnm$n37Me& 
mit ixm-ftzmm>u rxaj i^mwrnnrnm^ 

y-t , nmmdcwm. ■ mmm*irttmm 
tfrtttwsM yt°-y>x^y Y^it^-ivxh-o 
x.imwijyv-yyz-tyy-^yvzyjy-tz 30 

[00 20] ZZX\ mmm%37l,i. NiFe, CoFe. Ni 
FeP , FeNiP N FeCoP . FeNiCoP , CoB , NiCoB , FeNi 
CoB , FeCoB , CoFeWfto $1. fcft^JiCoZrNb, FeSi 
B . CoSiB <7)T^:)V7 rXX^v?^ NiFeX^'-y ffc 

x. -b7*y?x, y'jay^SffltS. n$iR2ett 

v-yyx-tyvw vxyjy-cnwmMtttm 40 

ftffiSC*5Jtftfc«RlfiaSKi, x-yS/7^yFS*lT 
[002 1] ill*«3a»^)JMBtt. HW&Il tizttm 

xmiztmommza^x . flnesww yt-ry* 

«rcio/ziia±ioo*tiiiaT«>fiaMi**L«:i a sots 
t-r-s. vmm>mtLXisvziy. x**^ ?i 

s-teiiH-ft. 

[0022] ltS«4 %mcnm\\l. ft*JS 1 *^ft^ 50 
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m 3 * T^TtiMzimommzte^x . ttes&tc 
x^-t^-^m&L . KxiP-*-^a i/css 1 <7> 

a»»34/U0iS?£. ifiB^fcfcttftSMSSftar 

[0023] 5 imcomiz. mm 1 *^»* 

tX'cr>\^i?ii>AZMmcoffif&tZ$>^X . iS^yf 
»B»3ttflaBt>f yf-^yx-fey-tf-'vy 

sit mmti-t . ii*a8ieic^HHji N 6 
X'bzztzmmtth. 

[0024] 

cr>m^4 yt°-?yx'\y k%^jl-a^H 1 *v^tH 

«ttft*»i?»=5ri«»BB«SIR3 0 t . W$L3 0±{z%M 
SfifcSWRHBM y b-^yxs^ 1 5 A. ( HUM I fk 
=?■ 1 5 A ) fc *ffllife8BH-f y t'-^yx-b y-9-^-y F 
Xyjf- (Ml-by^-y 1 ) fc . fi 

JKMIJITFl 5A*IHttt*SI^U*V«EIBH 8 

[0025] S»|5l» 1 814, SMSM I 1 5 Atc« 

ra««a[*tt»^-4«*iii» 1 9 (H2 3#hs) m 
mMim?i5Afrt,mnmm-ztm®s%2o 

Lx&jyt&iffiMS&2 1 (02 3#bs) t , m^mm 

2 i<7)iittUb%im-34)\si2k<vmizftmztixm 
m&2 ia»fe«offl*«*£jww3>r/pi 2(cftM« 

S**JMiKI»2 2 C02 3#B1D k*» 

[00263 snrm i 3tf 1 5 Aii. mmmmm® 
ws&TiAttLx^h. mm&o7i4£\am 

1 2a^lAM7X3^/H 3{4^S^0$aTV^ 
ft. mflMa^l 2<0Mffit:t4fl^3'f^iS : F 

3 2jffim%tlX^Z>. 

[0027] WtfU 7Xa4)\,l 3nmuzwu 7 
xa4)V%=F3 3mmtLX^h. SWRBBRar 1 4 
«iSl»lffiSt;i2^1i (4W*») Sr«^ 

TV^ft. !5iefl^3^/l«F3 2«jfeffltJ4(ftS»3 
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2atfBf8.ZtlX^&. *ATttA )Vm-33<T>ft& 
(CttffJCff 3 3 ajBfflMU(*i?»6. UMM I -fey-^ 
=? 3 4 OfttttCttH&A 3 4 a A«§ fit ^* . 
[0028] S«30Cti. Rj£S3 2a. 33a, 3 
4 at«jEL-C-eoSlB33 0 a*>f>gffiSS3 0 b til 
lhX)V-*-lV3 0cVZtl?tlJ&&LZ1XX^&. & 
S3 0 OgfflS 3 0b fcltt. *-/U3 0 c £*t 

f5LTigifi[H8& 1 8*iTlC#rt*«*/t » H 3 0 d (« 

3 2, A-fTX3-fA«F3 3ai^MllMH:yiWF 10 
3 4fcL #*/l—*-/P3 0 c tmiX&WS-y H 3 0 

[ 0 0 2 9 ] SS3 0<7)Slffig83 0 atCttflHRM 1 3R^ 
1 5ASrS3J:plC, i/'J^y. XtfdfK 7x/- 
;k #!M 5h\ JMUvfUSn. t1zl**y $ y ? 

xfrt>%&3-T4>r24 (mm) vmtix^ 

ft. 3 — T< >?24<r>m STtelOOwmlJlTKI&gSft 
TV^. SS3 0(OSfflgP3 0bC{iHtfiaiB»)[lIiS18 
jWSaSftX^ft. IMI3T14I1 NiFe, CoFe, 
NiFeP . FeNiP . FeCbP , FeNiCoP . CoB. NiCoB . FeN 20 
iCoB , FeCoB , CoFecOafrol^ J>£^liCoZrNb N FeS 
iB . CoSiB 0)TW7 T WtfeXn-y? 

mzxoBtf&nx^z. 

[0030] zcomfonmmcomsM >t-^x^7 

Kty'a-yHl m&W&li-V i kZ<nWM18to3<7) 

m&Wzm^tL. Ml-ky^-y h*X7-f^-3 1 
fc*5ft*«ilM I *F 1 5 A ($8158^37*1 4 ) jWB 
j£$*tfcffig|5 t-t%b*>. 3-T<>?2 4<mm$2 
4a) £$$|£%3fc#fi$tf£cfc3(CUO^. *L 

x.o-T<v72 4<r)imu2 4a.\ l zmhfinmt 30 

[003 1] ±»UsJ: 3 fc»*S*ifc«JM ytr-r 

yX's-y ^a-A'ttt. SRBS513 7 1 4 (CffKS. 
»»3>f/H 2&imSI>'NM TXajiVl 3£glULT 
3URM I *P 1 5 AfcfcfcLTfc 0 . SURM I Si 1 1 5 

a#, i&iteXotnmjfr&mm&zriAn 

**P (H2 2&UH2 3#!i) tR«C/J'3Mt*EI6 40 

^ t tfx'% i z (D'hmwzw^mwcomikz 
[0032] ttz. m i m?<o-Mx$>mmM i 

15 AW:. 01 5&IX01 6ZR^xm B nVt:£olz. 

*fl*tt* t «u ±z%&j]zmz\ttfX'Z. tnvc 

tt^fcOSfSMBfcfUiifcfc:**. 019&1/02 

8) x\i. iimzmmftZfti±x&&<mxisiw 
hitztf. *mm<mmx'\i. ±Mitz£oizmg.im 
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02 om.mm ummesmft^vvs > 

[0033] y^2 4<0^{BSP2 4a5r 

X'Zl. *Hjt^»]Bftt. »KMI#F1 5A£§5 
3— f-f y^"2 4i0ff§$- lOO/xmOTfcfSSLTii 

0 . mm 1 *p 1 5 a t 3 1 <oia<offiji#io 

Ox/mJilTt^O. SSS^3^^aiL^-tv>tcot^o 

tv>&. 01 9Ri/m2 0(owmmmmkii!, 
■tyy-sxit. m$ mmzm > tMRif9«: 

$--Xl lOJP* ( 250//DSJS) ^rat*j»»)» © 

#«iajsrff 0 ±.xis\mm ^mmmmxn. 
±Miiz£otzmmim?i sAttimmmtv® 

bfrh. 01 9St^02 0c7)t«*fe«^ei-|»feSIS 

[0034]*^:, *HSt<0®ffi-C'(4. 3-r ^^2 
4£0l¥$Sr 100//mJilTtlSgL, ;^)3-f -(y/2 
4 coa®SP 2 4a taa 3 * *«rt ft J: 0 liZ LX ^ 
ftW. MM (8ffl£ft3) ^MR»^9c7)f§^-X 
1 1C7)J5^ ( 250/zmgJt) ^HOffid^sfifSfcSflfeH 
1 9St/02O^*S»t=tfctT. HBO/J«*0 

[0 03 5] 3-r -fy^24^fflai24aC 

3 SiHtft^TV^^-C, «8Waii3fc:P3»t:«»U 

xm%m3(?)xj*-x%mifiWk2ti. m%m& 
w^ximm&<?>fa±.$:m&c\ktfx*h. mi& 

fig^3T 1 4 WWft»N*>f 7^3^/H3 £*Hl/0** 
1)^^ (02 l#f&) «B»*»lR/^r^3'f/H 

3 <©«tf ftflWTff o z t ^'-c# , Mfesm^#i6 
^fcAfciiiEMR*? 9 s*utaPB i o*qrw 

[0036]*^:. *HM«^T'(4, M I -ty^-y 

y-3 uz&vmmM 5 Atmmt 
tzMtmrnm® (««3 00^31^3 0 a > egg®) 

0ffil8SrJimLTfcO. iW7^t-^>-f<y/2 
3tfflV^«*W«ft*a« (02 5RI/M2 6#^) 

[0037] *HSfe^©T'J4, 3-f^/24Wi 
iB»2 4a(caaBsaii3*iWW-4J:ot:L. ^HM I 

5A (MHry^7HX7-f^-3 1 ) 
(6jtcLTSSI£fe3c0^ai^ffo idfcUTV**^ i 
ii(i<J:o J: o lc^JJitg7JO[6]±2r0|, i t tfX'Z h i?h 
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1 uz*t£oiz. (mRftifi) izm,xm 
mmjjrf&T? h . ztuzft lx . 0 1 2 t^-r <t e tc 

[0038] ^mm<mm<r>u 1 -ty^y fx?^ y 

-3 1 £02 3<0H»fcfflUT«jmry9-*fl|jSL, * 
<Otittl ki^>, 024 

ot!:^. hi 3 t,z9fi?im?>w,&&m%zm z 

btfX'Ztl. «BJi:flRMI#?-l 5At<7) 

BmiiGOOtxablX^&ff. *tf>K«*100juiK:ifi-W 
£i§£. II 1 4 J: 0 0 . gBt*«600/zB 

(0.6mm) Tft6«^tltLT«aj|fi**6fifeiS*f 

[00393 -JJESP5 1 UtoOJBJBTIi. S« 3 0 1 1 o 
tf>i?$M 1 1 5 A £ ft ft LA^JMt L£*>\ i 

OO^HMI^I 5 A££®LTM I -fey^y FX 

-3 l ifflvvCBBM yf-^yx^-y Kt^'a-A' 

[0040] zo^mmommxte. 2o«m i 
&coft>i±£m&zttfX'Z&. ifc,' aaflftt**^^ 

KMIS^-l 5Atf2*>b&Z.bti>bs SfetaSK^I*! 

[ o o 4 1 1 <hc. *%B^^3H^^soia^^ y 

tf-^yX'Vy F* A'^Bi7(cX^V^Wflf' 
4. i«»3iat03B!B-Cli, M I -fey^-y FX94 

r-3 imm&=Ftwmm8**mx->vttz\i 

kiX-flrfphtchX-A'?*) «y F7H 4 ltiSRL 
Ts yh-/yx\7 F^va-zl^tMLT^ 
4. 

[0042] i<0St3H*^)JBSrPli« M I •byfr'Vy 
FX94 ^-3 1 tlBiJlalSI 1 8i«nB(CsK-A^"U -y 
F7W 4 lSrtfgLT. M I -fey^-y FX74 r- 
3 1 O&gSS&Hf ( F 3 0 d ) 1 8 5r 

fcfc*. ife, SS3 0tfc»tSS18M ISPFl 5A£ 
»ttfc«l:R««<01ii» (Xfi3 0OXMffib) (CRM 

ma$2 4eiZ®M%.mizimz j £z> (rniz-th) 
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[0043] mz, *ft9!am4|tftl>7B»£Bl8&tf 

-nwrnm. 3 o <o**S££tt-c 2o^sim i mi 1 
sa^esu 2«3 o^^iz^mm-mkUM 
abb 1 8*£au mmmi srvm i -ty-t^-y 

FX 5 >f ^- 3 1 £ V 4 -V-jtfy r -f y ^ 2 3 -caas 

L, -ftft Urarsw ye-ryx^-y Ff-yr (am 

4 yf-^yX'V y Ktya-^) £«jfcl/0*S. £ 

^4HSfeOJglS-C'«i» B&Eltt 1 8RX/M I •fey-fr's. 
10 -y YXvA ?-3 1 #g#7$*lTIES$itT^l><7)T\ 

mM vv-yv^v H^-yr (am-f ye 

[0044] 

W^«l*^fl*Jl3^-C^V%-ftiAH; 

^-{ctjft*»iaa«3r*qa«sfLfciii»** 

V&Zbfr t>&M%.® b-tyy-b nmiz-tr-xftnmfr 

20 toemw&timmMtLx. m.mnm*fkmz 

5 i b tfX'Z h . 2 BttwJHBfc J: , >f y 
h-yyx-iry-9-^-y H^^^^-olftil^t^f 

mx\ m^\zwmizffl&Lxmwgfa<r>xj±-x 
m&zbwxzz. 

[0045] m&4 mwmuzxtm. wmj y tr 

-r y x-b y^ -y f x y A y- b wmm* b Sr x/k- 
IBa^MBtituf. saa>fyif-^yx-fey^^-yF 

tih. m-$m6frt>m%mzx'<7)^i t tii)HziiM<?)%, 
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